Changes in c-fos expression in the rat heart during morphine withdrawal. Involvement of alpha2-adrenoceptors.
We previously demonstrated an increase in Fos expression in the heart during morphine withdrawal. In the present study we examined the role of beta- and alpha-adrenoceptors in naloxone-precipitated increases in Fos expression in the heart. Dependence on morphine was induced by 7-day chronic subcutaneous implantation of six morphine pellets (75 mg). Morphine withdrawal was precipitated by administration of naloxone (5 mg/kg subcutaneously) on day 8. Using immunohistochemical staining of Fos, the present results indicate that morphine withdrawal induced marked Fos immunoreactivity (Fos-IR) within the cardiomyocyte nuclei. Moreover, Western blot analysis revealed a peak expression of c-fos in the right and left ventricles after naloxone-precipitated withdrawal in parallel with an increase in noradrenaline (NA) turnover. In the second study, the effects of the administration of adrenoceptor antagonists on withdrawal-induced Fos expression in the heart were studied. Pretreatment with the beta antagonist, propranolol (3 mg/kg intraperitoneally) or alpha1-adrenoceptor antagonist, prazosin (1 mg/kg intraperitoneally) did not block the marked Fos-IR or the hyperactivity of catecholaminergic neurons observed in the heart during withdrawal. However, pre-treatment with alpha2-adrenoceptor antagonist, yohimbine (1 mg/kg intraperitoneally), 20 min before naloxone administration to morphine-dependent rats antagonized Fos expression and the enhancement of NA turnover in the heart. Collectively, these results suggest that noradrenergic neurons in the heart are active during morphine withdrawal, and that activation of transcriptional responses mediated by Fos are dependent upon cardiac alpha2-adrenoceptor.